Growth differentiation factor 9 enhances activin a-induced inhibin B production in human granulosa cells.
Activin A or growth differentiation factor 9 (GDF9) alone can increase beta(B)-mRNA level in human granulosa-lutein cells from women undergoing in vitro fertilization, but their potential interactions and related cell signaling pathways involved are unknown. We therefore compared inhibin subunit and inhibin levels and activation of activin receptors (ACVRs) and Smad signaling pathway in these human granulosa-lutein cells with and without GDF9 and/or activin A treatment. Inhibin subunit (alpha, beta(A), beta(B)), ACVR, and Smad2/3/4/7 mRNA levels, inhibin A and B production, and Smad phosphorylation were assessed by real-time RT-PCR, ELISA, and immunoblotting, respectively. Data were analyzed by ANOVA followed by Tukey's test. Activin A (1-50 ng/ml) or GDF9 (1-200 ng/ml) alone had only little stimulatory effects on alpha- and beta(A)-mRNA levels. In contrast, GDF9 could stimulate beta(B)-subunit levels but to a lesser degree than the dose- and time-dependent effects of activin A. Compared with untreated cells, GDF9 pretreatment for 24 h significantly enhanced activin A-induced beta(B)-mRNA levels, inhibin B secretion, and Smad2/3 phosphorylation (effects attenuated by bone morphogenetic protein receptor 2 extracellular domain, a GDF9 antagonist); and induced ACVR2B/1B and Smad2/3 but reduced Smad7 (an inhibitory Smad) mRNA levels. We report here for the first time that GDF9 enhances cell response to activin A by modulating key components of the activin signaling pathway in regulating inhibin subunits and hence inhibin B production in human granulosa-lutein cells.